
AAIIB-2025-122 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

 

 

 

 

 

 

 

AIRCRAFT ACCIDENT INVESTIGATION 

AND INQUIRY BOARD 
 
 
 

FINAL REPORT 

 

 
 
 

OPERATOR: OMNI AVIATION CORPORATION 

 

TYPE OF OPERATION: FLIGHT TRAINING 

 

DATE OF OCCURRENCE  NOVEMBER 13, 2023 

 

PLACE OF OCCURRENCE:  BARANGAY TABING ILOG, LICAB, ZARAGOZA, NUEVA ECIJA, 

PHILIPPINES  
 

 

 

 

 

 

 



AAIIB-2025-122                                                                                                                                                                          i 

 

TABLE OF CONTENTS 

Cessna152, RP-C8840 Final Report 
   Page 

Title Page ------------------  

Table of Contents ------------------ i 

Foreword ------------------ iii 

Synopsis ------------------ iv 

List of Acronyms and Abbreviation ------------------ v 

     

1 Factual Information ------------------ 1 

1.1 History of Flight ------------------ 1 

1.2 Injuries to Person ------------------ 3 

1.3 Damage to Aircraft ------------------ 3 

1.4 Personnel Information ------------------ 3 

 1.4.1 Private Pilot ------------------ 3 

1.5 Aircraft Information ------------------ 3 

 1.5.1 Aircraft Data ------------------ 3 

 1.5.2 Engine Data ------------------ 4 

 1.5.3 Propeller Data ------------------ 4 

1.6 Meteorological Information ------------------ 4 

1.7 Aids to Navigation ------------------ 4 

1.8 Communications ------------------ 4 

1.9 Aerodrome Information ------------------ 4 

1.10 Flight Recorders ------------------ 5 

1.11 Wreckage and Impact Information ------------------ 5 

1.12 Medical & Pathological Information ------------------ 6 

1.13 Fire ------------------ 6 

1.14 Search and Survival Aspect ------------------ 6 

1.15 Test and Research ------------------ 6 

1.16 Organization and Management Information ------------------ 6 

 1.16.1 Operator ------------------ 6 

 1.16.2 Maintenance ------------------ 7 

    

2 Analysis ------------------ 7 

2.1 General ------------------ 7 

2.2 Flight Crew ------------------ 7 

2.3 The Engine Teardown Inspection ------------------ 7 

2.4 Observations based on evidence  ------------------ 9 

2.5 Lycoming Materials Laboratory Investigation Report ------------------ 11 

 2.5.1 Crankshaft Evaluation and Test Result ------------------ 11 

 2.5.2 Number 3 Connecting Rod ------------------ 26 

 2.5.3 Other connecting pods ------------------ 30 

2.6 Lycoming Materials Laboratory Investigation ------------------ 34 

2.7 Aircraft Engine History ------------------ 35 

2.8 FAA Advisory Circular/Lycoming Mandatory Service 

Bulletin  

------------------ 36 



AAIIB-2025-122                                                                                                                                                                          ii 

 

    

3 Conclusions ------------------ 37 

3.1 Findings ------------------ 37 

3.2 Cause Factor ------------------ 38 

 3.2.1 Primary Cause Factor ------------------ 38 

 3.2.2 Contributory Cause Factor ------------------ 38 

    

4 Safety Actions ------------------ 38 

 Signatories ------------------ 39 

 Appendices   

 FAA Advisory Circular ------------------ APP-A 

 Service Bulletin ------------------ APP-B 



AAIIB-2025-122                                                                                                                                                                        iii 

 

 

 

 

 

 

 

FOREWORD 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This report was produced by the Aircraft Accident Investigation and Inquiry 

Board (AAIIB), Civil Aviation Authority of the Philippines, MIA Road, Pasay 

City, Philippines. 

The report is based upon the investigation carried out by the AAIIB in 

accordance with Annex 13 to the Convention on International Civil Aviation, 

Republic Act 9497 Section 42, and Philippine Civil Aviation Regulation Part 

13. 

Readers are advised that the AAIIB investigates for the sole purpose of 

enhancing aviation safety. Consequently, AAIIB reports are confined to 

matters of safety significance and may be misleading if used for any other 

purpose. It should be noted that the information in AAIIB reports and 

recommendations is provided to promote aviation safety, and in no case is 

it intended to imply blame or liability. 

Furthermore, no part of the AAIIB report or reports relating to any accident 

or investigation shall be admitted as evidence or used in any suit or action 

for damages arising out of any matter mentioned in such report or reports. 
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FINAL REPORT 

 

TITLE: Accident involving a Cessna 152 type of aircraft with Registry Number RP-C8840 that 

experience forced landing following a total loss of power at Brgy. Tabing Ilog, Licab, Zaragoza, 

Nueva Ecija, Philippines, on November 13, 2023/0730H local time. 

 

Notification of Occurrence to National Authority 

 

The Notification of accident to AAIIB CAAP was relayed by the Operator of the aircraft to 

the OIC, AAIIB through to the Operation Center-CAAP at 1000H (LOCAL) on November 

13, 2023. 

 

Identification of the Investigation Authority 

 

The Aircraft Accident Investigation and Inquiry Board (AAIIB), the mandated accident 

investigation organization within the Civil Aviation Authority of the Philippines (CAAP) as 

the state of Occurrence/Registry/ Operator conducted the investigation. 

 

Organization of the Investigation 

 

In accordance with provisions of Philippine Civil Aviation Regulation (PCAR) Part 13, an 

Investigator-In-Charge was appointed. 

 

Authority Releasing the Report 

 

The Final investigation report was released by Aircraft Accident Investigation and Inquiry 

Board (AAIIB) and published on the CAAP website on 24 March 2025. 

 

Synopsis: 

 

On or about 0730H local time, November 13, 2023, a Cessna 152 type of aircraft with 

Registry Number RP-C8840 operated by Omni Aviation Corporation was substantially 

damaged during a forced landing following a total loss of engine power at Brgy. Tabing 

Ilog, Licab, Zaragoza, Nueva Ecija, Philippines. A private pilot (PP) license holder was the 

sole occupant and did not sustained any injury. Aircraft Accident Investigation and 

Inquiry Board determined that the cause factor of this accident was attributed to the 

failure of the engine crankshaft that resulted in the total loss of power. 
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AANSOO : Aerodrome and Air Navigation Safety Oversight Office 

ATOC : Aircraft Training Organization Certificate 
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CAAP : Civil Aviation Authority of the Philippines 

FAA : Federal Aviation Administration 
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NTSB : National Transportation Safety Board 

OD : Outside diameter 

OES : Optical Emission Spectroscopy 
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PCAR : Philippine Civil Aviation Regulation 
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VFR : Visual Flight Rules 

VMC : Visual Meteorological Condition 
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1. FACTUAL INFORMATION 

                                                     

Aircraft Registration No.    : RP-C8840 

 

Aircraft Type/Model  : Cessna Aircraft Manufacturer/Cessna C-152 

 

Operator :  OMNI Aviation Corporation 

 

Address of Operator : Manuel A. Roxas Hwy, Clark Freeport, Mabalacat, 

Pampanga, Philippines 

 

Place of Occurrence : Brgy. Tabing Ilog, Licab, Zaragoza, Nueva Ecija, 

Philippines 

 

Date/Time of Occurrence : November 13, 2023/0730H/1539 UTC 

 

Type of Operation : Flight Training 

 

Phase of Flight : Cruise 

 

Type of Occurrence : Reciprocating engine – mechanical failure 

 

1.1  History of Flight 

 

On or about 0730H local time, November 13, 2023, a Cessna 152 type of aircraft with 

Registry Number RP-C8840 was substantially damaged during forced landing 

following a total loss of engine power at Brgy. Tabing Ilog, Licab, Zaragoza, Nueva 

Ecija, Philippines. A private pilot (PP) license holder, was the sole occupant of the 

aircraft operated by Omni Aviation Corporation, did not sustain any injury. Visual 

Meteorological Condition (VMC) prevailed at the time of the accident, and a VFR flight 

plan was filed. 

  

During a solo navigational flight to Guimba from Zaragosa, both located in Nueva 

Ecija, Pangasinan, at an altitude of 2,000 ft AGL, the private pilot (PP) noticed a 

"roughness" in the engine. He saw that the engine oil pressure indication was "low," 

and a few minutes later, the engine loses its power. Several unsuccessful engine 

restarts were attempted while descending for a forced landing in a rice field. The 

aircraft initially touched down on its main gears and bounced after colliding with an 
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embankment. The aircraft again landed on its nose wheel, 75 feet away from its initial 

touchdown. It continued to move forward for another 75 feet before the nose wheel 

collapsed and had a prop strike with the ground. The aircraft came to a complete stop 

in an inverted position with the last heading of 75 degrees and grid coordinates of 

15°.566056 N; 120°.76875 E. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figures 1 and 2.  RP-C8840 on its final resting position. 
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1.2 Injuries to Person (s) 

 

Injuries Crew Passengers Others TOTAL 

Fatal 0 0 0 0 

Serious 0 0 0 0 

Minor 0 0 0 0 

 

 

1.3 Damage to Aircraft  

 

The aircraft sustained substantial damage. 

 

 

1.4 Personnel Information 

 

1.4.1 Pilot  

 

Gender : Male 

Date of Birth : 26 October 1997 

Nationality : Filipino 

License : 151834 PPL 

Valid up to : 31 December 2023 

Type rating : Airplane: Single Engine Land C152 

Medical Certificate : Class II   

Time on C152 : 156+ 49 Hours as per pilot logbook    

Grand Total time                                       : 156+ 49 Hours as per pilot logbook 

 

1.5 Aircraft Information 

 

1.5.1 Aircraft Data 

 

Registration Mark : RP-C8840 

Manufacturer : Cessna Aircraft Company 

Country Of Manufacturer : United States of America 

Type/Model : Cessna 152 

Operator : OMNI Aviation Corporation 

Serial No. : 15282354 

Date of Manufacture : 1979 

Certificate of Airworthiness Valid up to : 17 January 2024 

Certificate of Registration Valid up to : 05 June 2024  

Number of Crew : 1 

Number of Passenger Seat : 2 

Airframe Total Time : 18,608+50 Hrs.  
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1.5.2 Engine Data 

 

Manufacturer           : Lycoming                                  

Type : Piston 

Model : 0-235-L2C  

Serial No. : RL-23652-15 

Time Since New : 12,402+09 Hrs. 

Time Since Overhauled                                  : 582+02 Hrs. 

 

1.5.3 Propeller Data 

 

Manufacturer  : Sensenich 

Type/Model : Fixed Pitch 2 Blade/72CKS6-0-54 

Serial No. : K10514 

Time Since New : 7,397+41  

 

 

1.6 Meteorological Information 

 

Visual Meteorological Conditions prevailed at the time of the occurrence. 

 

 

1.7 Aids to Navigation 

 

The flight was carried out under Visual Flight Rules (VFR). In using VFR, the pilot must be 

able to operate the aircraft with visual references to the ground and visually avoid 

obstructions and other aircraft. 

 

 

1.8 Communication 

 

The aircraft was equipped with a standard radio transceiver, communications were 

carried out between the pilot and other aircraft within the area. 

 

 

1.9 Aerodrome Information 

 

Omni Aviation Corporation Aerodrome is a small airport in Mabalacat, Pampanga, 

Philippines. The ICAO designator of this field is PH-0178.  It is listed as private aerodrome 

facility under the CAAP aerodrome and air navigation facility under the Aerodrome and 

Air Navigation Safety Oversight Office (AANSOO).  
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Aerodrome Name : Omni Aviation Corporation Aerodrome (PH-0178) 

Coordinates : 15°10’12.42” N 

120°33’46.85” E 

Aerodrome Operator : OMNI Aviation Complex, Manuel A. Roxas 

Highway, Clark Special Economic Zone Field, 

Pampanga 

Runway Direction : 02/20 

Runway Length : 640 meters 

Runway Width : 16 meters 

Runway Elevation : 170.41 m AMSL  

Surface : Asphalt Strength: 5,455 kg. AUW 

Slope : 0.14% 

Types of traffic permitted : VFR 

AD Operator : Airport Operations: 2200Z – 0800Z.  

Security : H24 

Restaurants : At the town proper 

Transportation : Vehicle for hire. 

Visual Ground Aids 
: Standard day markers and wind direction 

indicator. 

Facilities : Hangar, flight dispatch station, radio transceiver, 

refueling station, first aid kit, firefighting 

equipment and land transportation. 

Capability for removal of 

disabled aircraft 

: Nil 

Cautions: : RWY 02 approach is displaced 200m from 

threshold to provide adequate clearance from 

Subic-Tarlac-Clark Expressway overpass. 

 

 

1.10 Flight Recorders 

 

The aircraft was not equipped with any flight recorders and existing CAAP regulation 

does not require it. 

 

 

1.11 Wreckage and Impact Information 

 

 The aircraft initially touched down on its main gears and bounced after colliding with 

an embankment. The aircraft again landed on its nose wheel, 75 feet away from its 

initial touchdown. The aircraft continued to move forward for another 75 feet before 

the nose wheel collapsed, resulting in a prop strike with the ground. The aircraft came 

to a complete stop in an inverted position, with the last heading being 75 degrees and 

the grid coordinates being 15°. 566056 N; 120°.76875 E. 
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1.12 Medical and Pathological Information 

  

Following the incident, the PP underwent a medical and drug test, which revealed no 

significant medical findings. The Office of the Flight Surgeon and Aviation Medicine 

(OFSAM) also conducted a post-accident medical examination and there was no 

medical impediment that hindered the pilot’s fitness to fly. 

 

 

1.13 Fire 

 

No evidence of post impact fire was noted during on-site investigation.  

 

 

1.14 Search and Survival Aspects 

 

The pilot egressed safely on his own after performing engine shutdown and was able 

to inform the operator of the incident. Immediately, the company emergency 

response plan was activated. The Fire Rescue Brigade Team arrived on the scene after 

1 hour and 40 minutes. 

 

 

1.15 Test and Research 

 

The engine was removed from the aircraft and was brought to the operator’s hangar 

last November 13, 2023. A teardown inspection by the operator contracted third-

party AMO and witnessed by the AAIIB investigators was conducted on the engine. It 

was determined that the crankshaft was fractured in two, and the number 3 

connecting rod had separated from the crankshaft. The AAIIB-CAAP, in conjunction 

with the National Transportation Safety Board (NTSB), had also requested Lycoming 

Engines USA to further examine the crankshaft and connecting rod. 

 

 

1.16 Organization and Management Information 

 

1.16.1 Operator 

 

OMNI Aviation Corporation has an Aircraft Training Organization Certificate (ATOC) 

#96-09B. OMNI Aviation started operations in 1993. It is authorized to perform Flight 

and Ground Training Operations that provides Private Pilot Course, Single-

Engine/Muli- Engine Land Commercial Pilot Course, Flight Instructor Course and 

Instrument Rating for Airplane, Airline Transport Pilot License, and Ground Theory 
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and Jet Orientation Training. It also has Cabin Crew Training, Airline Services 

Training, and Aircraft Maintenance Training. It is located at Manuel A Roxas Highway, 

Clark Freeport Zone, 2009 Clark, Philippines. 

 

1.16.2 Maintenance 

 

The maintenance function of RP-C8840 was undertaken by OMNI Aviation 

Corporation Repair Station with a current Approved Maintenance Organization 

(AMO) Certificate number 96-10 located at Manuel A Roxas Highway, Clark Freeport 

Zone, Clark, Philippines. 

 

 

2. ANALYSIS 

 

2.1 General 

 

The pilot reported that during the solo navigation flight to accumulate flight time, he 

noticed that the aircraft had a roughness in its engine. A few minutes later, the aircraft 

completely lost its power. The pilot tried to restart the engine to no avail. He then decided 

to make a forced landing in an open rice field, and came to rest in an inverted position. 

 

2.2 Flight Crew 

 

The pilot has a valid license issued by Licensing and Certificate Department (LCD) for 

such type of aircraft. At the time of the accident, the pilot had accrued a total of 156+49 

hours of flight time on this particular type of aircraft. The pilot also stated that there 

were no noted abnormalities on the aircraft before the flight. 

 

2.3 The Engine Teardown Inspection 

 

The engine was removed from the aircraft and was brought to the operator’s hangar last 

November 13, 2023. The engine teardown report dated November 14, 2023, indicates 

that after the oil sump was removed, a punch hole approximately 2.50-2.75 inches in 

diameter at the bottom of the right crankcase half was seen (figures 3 and 4). It was 

caused by the nos. 3 connecting rod. The oil pump was also found stuck due to the 

misalignment pressure applied by the broken crankshaft end to the oil pump drive. 
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Figure 3 and 4 - Punch hole made by the connecting rod number 3 

 

The cylinders number 1, 2, and 4 were removed from the crankcase, however cylinder 

number 4 was removed with force due to the damage at the bottom part of the piston and 

cylinder respectively. The damage was caused by the connecting rod being separated from 

the crankshaft that resulted to the interlocking with another piston, and cylinder. (figure 5). 

Moreover, after the crankcase was separated, the crankshaft assembly was found fractured 

at the crank pin journal number 3 (figure 6).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5 - Damaged piston, cylinder skirt and crankcase interlocked with each other. 
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Figure 6 - Crankshaft assembly fractured at crank pin journal number 3. 

 

2.4 Observations based on evidences 

 

During the teardown inspection, the number 3 crank pin journal fractured area had an 

indication of extreme heat damage to the metal. This was indicated by the black and 

bluing discoloration of the metal extending to the crank checks area of the crank pin 

(figures 7 and 8). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figures 7 and 8 - The metal discoloration due to extreme heat. 
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There was also evidence that the number 3 connecting rod bolts and bearing was 

subjected to an extreme heat resulting for them to be stretched and fractured (figure 

9 and 10). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figures 9 and 10 - Fractured connecting rod bolts and bearing fragments. 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11 - Photo of undamaged bearing (For reference only). 
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 Further observations revealed that the separated connecting rod number 3 had 

evidence of being hit by the crankshaft pin journal number 3. This caused for the 

connecting rod to be deformed and damaged the bottom side of the piston and 

cylinder skirt respectively. There was also the punched hole seen at the bottom area 

of the right crank case half (figure 12). 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12 - Deformed connecting rod and punched hole in right crankcase half. 

 

2.5 Lycoming Materials Laboratory Investigation Report 

 

With the findings from the teardown inspection, the AAIIB-CAAP, in conjunction with 

the NTSB, have also requested Lycoming Engines Company to examine further the 

engine crankshaft, connecting rods, bearings, and hardware of RP-C8840. 

 

2.5.1 Crankshaft Evaluation and Test Result 

 

The crankshaft as was in received condition is shown in figure 13. The two halves of 

the crankshaft were identified as the front sample and rear sample. The crankshaft 

was fractured completely at the number 3 crankpin near the center of the crankpin, 

not through either of the journal fillet radii. Significant heat discoloration was 

observed that spread from the fracture location onto the nearby cheek number 4 

and cheek number 5 surfaces, indicating a significantly high temperature was 

experienced in this localized area. 
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Figure 13 - Fractured crankshaft in the as-received condition. 

 

Dimensional measurements were made on the main journals along with the crankshaft 

pins. The number 3 pin was unable to be measured for dimensional conformances due 

to the damage sustained in that area. The dimensional measurements were recorded 

by a Lycoming Engines final inspector with the use of snap gages. All measurements 

were noted to be standard and conforming dimensionally. 

 

The two halves of the crankshaft were evaluated via magnetic particle inspection to 

determine if any additional indications were present on the crankshaft. In figures 14 and 

15, the front sample fracture surface was shown with multitude of additional cracks 

visible adjacent to the main fracture. An additional larger crack was visible on the ID of 

the front sample. The cracking likely corresponds to heat checks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figures 14 and 15 - Front sample surface during fluorescent dye mag particle inspection 
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The fracture surface from the front sample is shown in figure 16. The fracture surface 

has signs of contact damage, likely from contacting the rear sample while the engine was 

still operating. In figure 17, subsurface cracking was present in a region of overload 

failure. Metal smearing observed is shown in figure 18. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16 - Fracture surface from the front sample. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 17- Subsurface cracking is present in a region of overload failure. 

 

A side view of the front sample fracture surface is shown in figure 19 and figure 20. 

In both figures, secondary cracking was observed to extend from the fracture surface 

and into the material. The cracks are also observed at a 45-degree angle, which may 

be indicative of torsional stresses. Figure 21, outlines cracking manifested by the oil 
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hole region on the pin that was also surrounded by significant flattening of the 

fracture surface from contact damage. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 18 - 20x original magnification of the smeared metal on the fractured surface. 

 

 

 

 

 

 

 

 

 

 

 

Figure 19 - 30x original magnification of the side view of the top fracture surface. 

 

 

 

 

 

 

 

 

 

 

 

Figure 20 - 30x original magnification of the side view of the fracture surface from 

the front sample. 
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Figure 21 - 20x magnification of the damage on the outer diameter of the number 3 

Pin on the front sample. 

  

The fracture surface from the rear sample was shown in figure 22. Similar to the front 

sample, the fracture surface has many signs of contact damage and material 

smearing, which occurred after fracture. Figure 23 is an example of contact damage, 

along with additional material cracking present. A side view of the rear sample 

fracture surface is shown in figure 24 and figure 25. The jagged, alternating 45-degree 

crack parallel to the fracture surface is evidence of torsional fatigue. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 22 - 20x original magnification stitched image of the fracture surface from the 

rear sample. 
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 Figure 23 - 20x original magnification of a region of chipped and damaged material 

on the fracture surface of the rear sample. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 24 - 30x original magnification of the side view of the top fracture surface 

from the rear sample. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 25. Original magnification of the side view of the top fracture surface from the rear 

sample, rotated 90 degrees clockwise. 
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The rear sample fracture surface was evaluated via Scanning Electron Microscope 

(SEM), are shown in figures 26 to 28. In most locations, the fracture surface was either 

flattened or smeared, thereby removing any additional evidences of the failure mode 

of the fracture. Energy Dispersive X-ray Spectroscopy (EDS) was performed on the 

fracture surface with indications of iron and oxygen, indicative of iron oxide, along 

with carbon and lead from the combustion environment of the engine. EDS results 

are also outlined in figure 28. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 26 - 37x original magnification SEM image of the fracture surface of the rear sample. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 27 - 65x original magnification SEM image of the fracture surface of the rear sample. 
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Figure 28 - 800x original magnification SEM image of the fracture surface of the rear 

sample with EDS results 

 

The fracture surface of the rear sample was sectioned in order to obtain a sample for 

hardness and microstructural analysis. The location of the sample section is shown in Figure 

29, with the sectioned surface mounted face-down. Due to the damage that was sustained 

to the number 3 pin and its fracture surfaces, the values reported are for information only 

and should not be utilized as a judge of material conformance. Core hardness was measured 

at 55.5 ± 1.0 HRC, which is significantly higher than the requirement of 32 - 39 HRC. Two 

microhardness traverses were placed, one on the ID and one of the OD of the sectioned 

sample. The microhardness profile is shown in figure 30, with the results recorded in HV then 

converted to HRC. The average hardness was 56 HRC, and no case depth was observed. For 

reference, the hardness value recorded is significantly higher than the 64 HR30N minimum 

requirement for the case hardness. 
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Figure 29. Reference location for the sectioned sample obtained from the fracture surface 

of the rear sample. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 30 - Microhardness traverses that were placed on the ID and OD surfaces of the 

sectioned rear sample. 

 

Multiple cracks are visible along both the ID and OD of the sample cross-section, with 

the largest crack visible in figure 31, with the maximum separation of 0.02157 inches. 

Additional cracking was observed likely resultant of heat checks stemming from rapid 

temperature changes during the failure is shown in figure 32. The sample was etched 

with nital to view the microstructure, which consist of tempered martensite in the 

core, is shown in figure 33. The case microstructure consists of fine grains with small 
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particles lining the grain boundaries, likely of carbide and nitride particles is shown in 

figure 34. There are fine grains present in the microstructure immediately below the 

scale layer on the OD and extend approximately 0.024 inches into the material. The 

altered microstructure of the case was observed on the ID, OD, and in some regions 

along the fracture surface. The microstructure difference was indicative of a 

significant heat event, which altered the microstructure from the typical tempered 

martensite and dispersed nitrides at the case. A white layer with a thickness of 

0.00075 inches from the original gas nitride heat treatment process was visible along 

the ID of the sample is shown in figure 35. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 31. 50x original magnification of the largest crack separation on the sectioned rear 

sample. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 32 - 50x original magnification of a heat check crack visible on the ID of the 

sectioned rear sample. 

 



 

AAIIB-2025-122 

Final Report RP-C8840, Cessna 152                                                                                                                                       21 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 33 - 500x original magnification of the core microstructure of the sectioned rear 

sample after being etched with nital. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 34 - 500x original magnification of the case microstructure of the sectioned rear 

sample after being etched with nital. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 35 - 500x original magnification of the case microstructure of the sectioned rear 

sample after being etched with nital. 
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Along the OD of the sample, additional cracking was present is shown in figure 36. 

Adjacent to the main crack, subsurface cracking was also observed is shown in figure 

37. The path for both the main crack and adjacent crack followed an alternating 45-

degree path, which was evidence of torsional loading. The cracking also appeared to 

propagate along grain boundaries. Along the fracture surface, as seen in figure 38 

and figure 39, oxide scale was observed along with the fine grain structure with 

precipitated particles along the grain boundaries. The oxide scale was likely due to 

excessive heat exposure after the fracture occurred. Rehardening along the fracture 

surface and evidence of contact damage via grain flow deformation are also 

observed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 36 - 50X original magnification of an additional crack observed on the OD of the pin 

surface of the sectioned Rear Sample after being etched with nital. The upper portion of 

the crack is displaced with respect to the lower section, which is a sign of unusual loading 

in the region. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 37 - 200X original magnification of the sub-surface cracking adjacent to the OD crack 

of the number 3 Pin after being etched with nital. The crack appears to follow a branching, 

intergranular path. 
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Figure 38 - 100X original magnification of the fracture surface of the sectioned rear sample 

after being etched with nital. 

 

The fractured surface contain signs of an oxide scale layer, indicating that it was 

exposed to significant temperatures after fracture. The fine grain microstructure was 

visible at the fracture surface, while it transitions to tempered martensite away from 

the surface. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 39 - 200X original magnification of the fracture surface of the sectioned rear sample 

after being etched with nital. 

 

The fractured surface shows signs of rehardening due to high temperatures. The 

microstructure near the surface indicates material deformation due to the change 

observed in the grain flow.  
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The number 1 pin was sectioned and evaluated for conformance as a reference for 

the condition of the number 3 pin. After being etched with nital, the core of the 

sectioned sample of the number1 pin was observed to consist of tempered 

martensite shown in figure 40, is conforming. The case microstructure consisted of 

tempered martensite and dispersed nitrides is shown in figure 41. Patches of white 

layer from nitride treatment were also visible. The core hardness of the pin was 34.0 

± 0.1 HRC, which is conforming. The case depth of the pin with an average value of 

0.0245 inches, is conforming to the requirement of 0.018 – 0.026 inches. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 40 - 500X original magnification of the core microstructure of Pin number 1 after 

being etched with nital. The core microstructure consists of tempered martensite, which is 

conforming. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 41- 500X original magnification of the case microstructure of Pin number 1 after 

being etched with nital. The case microstructure consists of tempered martensite and 

dispersed nitrides, which is conforming. Some regions of the white layer from the nitride 

process are present. 
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A section of the number 2 cheek was isolated and prepared for conformance testing 

away from the region of failure. The average core hardness that was obtained was 

34.4 ± 0.1 HRC, which is conforming to the 32 - 39 HRC requirement. Several 

microhardness traverses were placed on the sectioned sample. The sample was 

etched with nital to observe the case and core microstructures. The case consisted of 

tempered martensite and dispersed nitrides. The white layer measured 0.00053 

inches thick, is shown in figure 42. The core microstructure consists of tempered 

martensite is shown in figure 43. Both the case and core microstructures were 

conforming to LPS-366 and LPS-468. The sample was also evaluated via Optical 

Emission Spectroscopy (OES) and was found to be consistent with the requirement of 

AMS steel 6415 with a slightly elevated carbon percentage. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 42 - 500X original magnification of the case microstructure of Cheek number 2 after 

being etched with nital. The case microstructure consists of tempered martensite and 

dispersed nitrides. The white layer averaged a thickness of 0.00053 inches. 
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Figure 43 - 500X original magnification of the core microstructure of Cheek number 2 after 

being etched with nital. The core microstructure consists of tempered martensite, which is 

conforming. 

 

2.5.2 Number 3 Connecting Rod 

 

The damaged number 3 connecting rod is shown in figure 44 in the as received 

condition. The connecting rod experienced significant heat damage, was noted by 

the darkened color stemming from the cap location and down the handle. The 

connecting rod cap, bolts, nuts, and bearings were all separated from the assembly 

upon receipt. Additional contact damage on the connecting rod is shown in figure 

45 and figure 46. In figure 47, shows the bent out of round shape of the material 

deformation that was experienced. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 44 - The number 3 connecting rod in the as-received condition. The connecting rod 

experienced significant contact and heat damage. The connecting rod cap, bolts, nuts, and 

bearings were all separated from the assembly. 
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Figure 45 - Additional damage sustained to the number 3 connecting rod. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 46 - Additional damage sustained to the number 3 connecting rod, noted by the 

deep gouge and material smearing. 
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Figure 47 - Additional damage sustained to the number 3 connecting rod. The connecting 

rod is bent out of round with material cracking along the contact surfaces. 

 

Additional components from the number 3 connecting rod assembly are shown in 

figure 48, consist of additional 7 pieces that correspond to the bearings and 

connecting rod bolts. The connecting rod cap shown in figure 49, has an evidence of 

heat damage, deep material gouging, and a flattened shape. The bearing pieces 

shown in figure 50, are severely heat damaged with discoloration and cracking. The 

bearings also sustained significant material loss. The two connecting rod bolts both 

fractured in the middle of the bolt, resulting in two halves of each bolt, is shown in 

figure 51 and figure 52. The fracture surfaces of both bolts were damaged, that the 

mode of failure could not be determined.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 48 - Additional pieces of the number 3 connecting rod in the as-received condition. 
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Figure 49 - The number 3 connecting rod cap piece. Significant deformation occurred to the 

shape of the cap, along with deep gouging on the part surface. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 50 - Additional damaged pieces returned along with the number 3 connecting rod. 

The two pieces appears to be the damaged bearings associated with this connecting rod 

assembly. Both bearings have sustained significant material loss, deformation, and heat 

discoloration. 
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Figure 51 - Two fractured connecting rod bolt pieces associated with the number 3 

connecting rod. Both bolts fractured in the stem, and sustained damage to both the stem 

and head. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 52 - Two remaining halves of the fractured connecting rod bolts along with their 

associated nut. Both bolts are fractured in the stem and contain significant deformation 

and gouging. 

 

2.5.3 Other connecting rods 

 

The remaining connecting rod for cylinders 1, 2, and 4 were also evaluated. The 

number 1 connecting rod assembly is shown in figure 53. It was noted that the 

number 1 connecting rod has different forging number than the other rods, 

indicating that it was likely replaced in the field. The number 1 connecting rod was 

noted to have a conical wear mark on the ID of the bearings is shown in figure 54. 

Minor signs of damage were observed on the outer circumference of the connecting 

rod is shown in figure 55. The bearings were removed from the assembly with more 

severe scratching on the ID is shown in figure 56. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 53 - The number 1 connecting rod in the as-received condition. Minor signs of wear 

and damage were observed. 
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Figure 54 - On the number 1 connecting rod, deep wear grooves were observed on the 

interior of the connecting rod bearing, as indicated by the arrow. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 55 - The contact damage sustained to the outer circumference of the number 1 

connecting rod. 

 

 

  

 

 

 

 

 

 

 

 

 

Figure 56 - The connecting rod bearings after being removed from the number 1 

connecting rod assembly. Two deep wear marks are present on one of the bearings. 
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The number 2 connecting rod assembly is shown in figure 57, with no noteworthy signs of 

damage sustained to the rod itself. The bearings were removed from the connecting rod 

assembly, and a small scratch was noted on the ID contact surface of one of the bearings is 

shown in figure 47. Otherwise, the bearings had standard wear. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 57 - The number 2 connecting rod in the as-received condition. Minor signs of wear 

and damage were observed. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 58 - The connecting rod bearings after being removed from the number 2 

connecting rod assembly. A jagged scratch was observed on one of the bearings, with 

standard wear otherwise. 

 

The number 4 connecting rod assembly is shown in figure 59 in the as-received condition. 

Some damage likely from debris from the fracture was sustained by the I-beam section of 

the connecting rod, is shown in figure 60. Signs of material smearing and heat tinting are 

present near the connecting rod bolts is shown in figure 61. 
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Figure 59 - The number 4 connecting rod in the as-received condition. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 60 - Damage sustained to the I-beam section of the number 4 connecting rod 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 61 - Damage sustained to the number 4 connecting rod in the region of the 

connecting rod bolt. Material is smeared from contact damage and displays signs of heat 

tinting. 
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Figure 62 - Both halves of the connecting rod assembly appear to have had their initial 

cylinder number (1) marking vibro opened over to resemble a 4. This indicates that this 

connecting rod is not the initial part. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 63 - The connecting rod bearings after being removed from the number 4 

connecting rod assembly. A jagged scratch was observed on one of the bearings, with 

standard wear. 

 

2.6 Lycoming Materials Laboratory Investigation  

 

Based on the Lycoming Materials Laboratory Investigation, it was concluded that the 

crankshaft failed completely at the number 3 crankpin. Additional components in the 

region of failure also experienced significant damage, such as the number 3 connecting 

rod and its components. Significant heat was experienced at the fracture location as 

indicated by the severe heat tinting on the surrounding cheek surfaces, by the 

microstructural and hardness changes, and the oxide scale observed on the fracture 

surfaces. The fracture surfaces were significantly damaged after the failure, which 

removed any possible evidence relating to the origin or mode of failure. The crankshaft 
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appeared to have fractured due to torsional fatigue, as evidenced by the alternating 45-

degree path of the additional cracking on the fracture samples. A nearby pin and cheek 

were evaluated as representative samples for conformance of the crankshaft, and no 

material non-conformances were identified. A representative connecting rod bearing 

was also evaluated for conformance. All plating layer thicknesses were conforming. The 

bearing OD overlay was slightly thicker than the requirement but is not a cause for failure. 

Three of the connecting rods have potentially been replaced in service at some point in 

time. The root cause of the failure is unknown, but it is not due to material conformance 

issues. 

 

2.7 Aircraft Engine History 

 

Based on available records, the engine was built new on May 23rd, 1983, and was shipped 

to AVPIROE. The engine was rebuilt at the Lycoming Engines factory on May 12th, 1992, 

when it was then sold to SAIR Aviation in Syracuse. The engine has not been returned to 

the factory since that rebuild. Overhaul records indicate that the crankshaft and 

connecting rods had undergone magnetic particle inspection on June 03, 2022.  

 

The most recent engine overhaul was done on May 09, 2022, by Pegasus Air Service. At 

the time of the accident, the engine reportedly had 582 hours since the overhaul. The 

total engine hours since new is unknown. A Certificate of Release to Service of the 

Lycoming Engine - Model # O-235.L2C and S/N: RL-23652-15 with status of OVERHAULED 

certified by Pegasus Air Services Inc. was issued last May 09, 2022. A Certificate of 

conformance for quality for Quality Assurance of the Aircraft Engine was also issued by 

same maintenance company last June 14, 2023. 

 

ln reference with the documents gathered on the engine overhauling records, it revealed 

that the engine with S/N: RL-23652-15 was originally installed and pulled out from RP-C 

8845 aircraft last November 25, 2021 due to propeller strike to a portable ladder. The 

crankshaft of the engine was tagged by the operator as reparable and subject for NDT 

before sending it to Pegasus Air Services Inc. Review of available records on the work 

done by Pegasus Air Services Inc. revealed that the engine overhaul started April 26, 2022. 

The crankcase was found to have crack and was replaced by a new one. All other engine 

replacement parts were provided by the operator during the overhaul. It further revealed 

the crankshaft was not replaced and a magnetic particle inspection was performed in 

accordance with ASTM E144/E144M-16E1DT. During the said inspection, there was no 

indication of cracks and it passed the satisfactory inspection last June 03, 2022. However, 

there was no records showing that the crankshaft was subjected for further extensive 

inspection during the overhaul.  

 

In view with the above information particularly on the lack of supporting documents to 

prove that the crankshaft undergoes further extensive inspection during the overhaul 

and the noted failure in the aircraft engine during the teardown inspection, it can be said 

that the likelihood of this loss of power being associated with the propeller strike accident 

last November 25, 2021 is noteworthy. The sudden stoppage of the propeller during the 
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propeller strike might have potentially caused severe loading on the crankshaft. The 

initial damage it might have incurred last 2021 may have allow it to safely operate for 

some time, but the progression of the problems may have become significantly severe 

with time and wear. Based on research and write-ups related to this kind of occurrence, 

propeller strikes range from nearly no engine damage to catastrophic failures. 

 

2.8 FAA Advisory Circular/Lycoming Mandatory Service Bulletin  

 

On March 3, 1978, an Advisory Circular (AC No. 20-103) was issued by the Department of 

Transportation of the Unites States of America (Appendix “A”) to provide information and 

suggest procedures to increase crankshaft service life and to minimize crankshaft 

failures. Available records available to the operator does not show the awareness of the 

said FAA advisory circular. ln the said document, the four (4) possible reasons attributed 

to crankshaft failures are enumerated below:  

 

a. Material defects, which are few in number.  

 

b. Manufacturing defects that are minimal due to the application of quarterly control 

and inspection procedures employed by the manufacturers.  

 

c. Overheating caused by improper operating/ maintenance techniques. 

 

d. Overstress due to improper operating techniques, out of balance condition. or      

undetected damage following an accident or incident.  

 

Items a and b are uncontrollable factors for the operators and maintenance personnel; 

however, items c and d can be addressed when attention to engine operation and 

maintenance techniques are properly observed. 

 

The advisory enumerated several recommendations to avoid engine and crankshaft 

damage. The following are deemed highly relevant in this report.  

 

a. The adherence to manufacturer's operating instructions to avoid crankshaft 

damage.  

 

b. Follow manufacturer's recommendations for changing oil. 

 

c. The removal of nitride layer during overhaul or repair of a crankshaft can result in 

a stress riser and eventual crankshaft failure. Particular attention should be given 

to the grinding limits recommended by the engine manufacturer. 

 

On October 18, 2016, a mandatory service bulletin No, 533C was issued by Lycoming 

engine on the recommended actions for sudden engine stoppage, propeller/rotor strike 

or loss of propeller/rotor blade or tip (Appendix 2). This mandatory service bulletin 

provides the sequential task during the examination of the crankshaft. Except for the 
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magnetic particle inspection, there are however no available records that shows the 

sequential task performed on the crankshaft during the overhaul of the engine last April 

26, 2022. 

 

 

3. CONCLUSIONS 

 

3.1 Findings 

 

a. The Pilot was trained and qualified on the Textron Aviation Inc., Cessna C-152 aircraft. 

 

b. The Pilot has a valid license and medical certificate issued by the Licensing and 

Certification Division (LCD) and Office of Flight Surgeon and Aviation Medicine 

(OFSAM), CAAP respectively. 

 

c. Visual meteorological condition prevailed at the time of the occurrence.  

 

d. The aircraft was properly released for flight on the day of the occurrence.  

 

e. The aircraft has a current Certificates of Airworthiness and Registration. 

 

f. The aircraft engine was overhauled by Pegasus Air Services Inc. on May 09, 2022. 

 

g. All engine replacement parts were provided by OMNI Aviation Corporation. 

 

h. The broken crankshaft was sent to Lycoming Engines Factory for failure analysis. 

 

i. The crankshaft was originally installed from the engine with S/N: L-24222-15. 

 

j. The crankshaft was pulled out last November 25, 2021 due to propeller strike to a 

portable ladder. 

 

k. A magnetic particle inspection was performed on the crankshaft in accordance with 

ASTM E144/E144M-16E1DT. 

 

l. During the inspection of the crankshaft, there was no indication of cracks. 

 

m. There were no records showing that the crankshaft undergoes further extensive 

inspection during the overhaul. 
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3.2 Cause Factor 

 

3.2.1 Primary Cause Factor 

 

a. The failure of the engine crankshaft that resulted in the total loss of power. 

 

3.2.2 Contributory Cause Factor 

 

a. Non-adherence to FAA Advisory Circular No. 20-103. 

 

b. Non-adherence to Lycoming Mandatory Service Bulletin. No. 533C. 

 

 

4. SAFETY ACTIONS 

 

4.1 As a result of the accident, OMNI Aviation Corporation initiated safety corrective actions 

to mitigate the probability of the accident: 

 

a. In accordance with the Service Instruction regarding engine overhauling: 

 

1. Strict monitoring of engine history before endorsement to MRO. 

2. Proper identification and tagging of major engine parts prior to overhauling. 

 

b. Recertification of all engine overhauled by the same center- Pegasus Air Services. 

 

c. Condemnation of aircraft engines or parts with major damage (e.g., propeller 

strikes). 

 

d. Strict monitoring of life-limited engine components. 

 

e. Avoidance and prevention of cannibalization and swapping of engine parts. 

-----END----- 
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